Phosphorylase a formation in protein-glycogen particles isolated from fast-twitch muscle of euthyroid and hypothyroid rats.
A fraction containing a protein-glycogen complex was isolated from rat skeletal muscle in order to study the effect of hypothyroidism on phosphorylase activation in this structural and functional unit of the glycogenolytic process. The total activities of phosphorylase and phosphorylase phosphatase in euthyroids and hypothyroids were the same in the fraction containing the protein-glycogen complex (P2 suspension). Hypothyroidism selectively lowered the maximal phosphorylase kinase activity in glycogen particles in the P2 suspension by 40%. Addition of Mg2+ (10 mM), ATP (2 mM), and Ca2+ (5 mM) rapidly stimulated phosphorylase b to a conversion resulting from phosphorylase kinase activation. Hypothyroidism reduced the rate of phosphorylase a formation by 50-70% in the P2 suspension. Glucose 6-phosphate (0.4-1.4 mM) inhibited the rate of phosphorylase a formation and this inhibition was similar for eu- and hypothyroids. There was a shift from 5.2 to 5.8 in the free Ca2+ concentration (pCaF) for half-maximal activation of phosphorylase in the P2 suspension of hypothyroids. A sixfold higher steady-state level of phosphorylase in euthyroids compared to hypothyroids was observed at a pCaF of 5.5. The Ca2+ sensitivity of the phosphorylase kinase, however, was not changed by hypothyroidism. These results provide further insight into the different time course of the phosphorylase activation in skeletal muscle during tetanic stimulation observed in euthyroidism and hypothyroidism (W. J. Leijendekker et al. (1985) Metabolism 34, 437-441).